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SECTION  A.O 
EXKUTIVE  suxriAsy 


A.l  IWTBOOUCTION  OF  PROJECT 

This  Exfcutiv*  Sunniry  outlines  the  results  of  ill  work  for  the 
Energy  Engineering  Anilysis  Program  (EEA#),  Binberg  Military  Conwunity, 
Onrtnany.  Tils  work  wi$  authorized  under  contract  number  DACA  90-32 >0* 
0204  with  the  tl.S.  Army  Corps  of  Engineers,  Europe  Division,  frarkfurt 
A/M,  Semany. 

The  prir»a''y  purpose  of  the  Energy  Engineering  Analysis  Program  was 
to  develop  Energy  Consc*‘vation  Investment  Program  (ECtP)  projects  that 
cor.ply  with  the  objectives  set  forth  in  the  Army  facilities  Energy  Plan* 

The  work  was  performed  in  three  phases:  Phase  t  consisted  of  data 
gathering  and  inspection  of  fecilitics  culminating  in  a  data  report; 
Phase  II  included  energy  data  analysis,  evaluation  of  the  technical  and 
economic  feasibility  of  energy  conservation  opportunities,  and  comple¬ 
tion  of  the  front  pages  of  DO  Porxs  1391;  Phase  III  included  preparation 
and  completion  of  OD  forms  1391,  Including  detailed  Justifications  nnd 
project  development  brochures  {PDI-I's). 

The  following  increnenti  of  work  were  authorized  in  the  scope  of 
services; 

•  Increment  A:  buildings  end  processes 

•  IncriTient  8:  Utilities  and  energy  diatributfo'*  systems,  Energy 
Monitoring  and  Control  Systems  (EMCS)*  and  use  of  waste  fuels  in 
existing  nnergy  plants. 

•  Increment  f:  fecilitits  Engineer  funding  awthcrily  energy  cor- 


lervotion  projects 


•  Incre(»«nt  6:  Entray  coottrvitlon  projects  found  viable  but  tbit 
do  not  meet  ECIP  critwrie.. 


)  SXISTIHS  ENERGY  SITUAT10?> 

i 


A.2.1  Biteline  PY75  Eneray  Cewsuwptlon 


Total-  'JStC  Bamberg  energy  consumption  by 

source  for 

fY75 

has 

reported  as  follotrt;-!^ 

electricity 

1S7,667 

a 

10® 

BTU 

Anthracite  coal 

260.838 

X 

10® 

BTU 

litjminous  coal 

49,389 

X 

10® 

BTU 

Ko,  2  fuel  oil 

228,163 

X 

Id* 

BTU 

RaturtI  gas 

14,440 

X 

io‘ 

BTU 

Liquid  propane  gas 

4,114 

X 

w‘ 

BTU 

Purchased  stean  A  hot  water 

10® 

BTU 

TOTAL 

719.707 

X 

10® 

BTU 

Revised  Total 

766,279 

X 

10® 

BTU 

A. 2. 2  Prnent  Annutl  ConsaaiPtlea 

Total  energy  eonsuieitlor.  of  USNC  Benberg  in  fY82  of  non-trarsporti> 
tion  energy  iiources  was  9994P8  nillilon  6TU.  A  brtikdoMn  In  FY82  energy 
consumption  and  cost  by  source  Is  sHovr  in  the  foiloMing  table: 


'  1/ 

<  -'Source:  Cennunity  Facilities  Cnergy  Plan,  tfS’lC  lamberg.  Revised 
!  total  per  23  Mercn  i9£2  letter  from  7tH  Corps. 


I 
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£fl£qSY  SOURCE 

OUASTITY 

M6TU  { 

AVERASE  COST/MBTui/ 
DOLLARS  (ON  2.40-Sl} 

Noturol  aSS 

333,020  Tnerms 

30.302 

10.13 

Liquid  Propane  fies 

48,968  Gallons 

4,652 

9.27 

NO.  2  Fuel  Oil 

1,776,624  Gallons 

242,928 

7.23 

Purchased  Steam 

6,500  P8TU 

6,500 

14.22 

Coat,  SltJAinous  (Xed.  Yol) 

3,124  Ketric  Tons 

91,366 

5.54 

Co«!,  Sltjnfnous  (High  Voi) 

2,561  Metric  Tons 

73,623 

4.10 

Coal,  Anthracite 

10,793  Metric  Tons  337,748 

6. 75 

Eiectricity 

20,03r>  t^4H 

232,969 

6.72 

1/FY82,  4t*«  «?u«rter 

Th«  relitiv*  cor.smnptloft  by  sourct  <i  Shown  anohicolly  in 

A-l. 

Tn»  bre Ikdown  in  source  tnerjy  cons 'jnpt ion  for  FVS?  by  GY  arei  Is 
shown  in  Tib'-e  A-1. 

A. 2.3  energy  Conrtjmption  by  tnd  Use  tnd  gjildlno  Function 

The  brenkdown  In  source  tnerjy  cons jnpt  ton  by  end  use  is  shown  in 
Tible  A-2.  The  briokdown  in  source  energy  consuribtion  by  ficfHty  func¬ 
tion  is  shown  in  Toblt  A-3.  The  rel stive  consumption  by  snnrgy  use  end 
ficiilty  function  is  showni  groohlcslly  in  Figure  A-2. 

A.2.4  Typi'tti  Bji’OInq  Enerov  Consunotinn 

A  brenidown  in  esti'«stfd  FYft2  trergy  consunotlon  by  end  use 

f 

(lighting,  toocs  heeting,  Jo'^cstic  hot  voter  heating  end  process  ioodt) 


for  typical  buildings  rtpreswtatlve  of  all  facilitiis  at  USfIC  Pambtrg 
is  shovin  In  Table  A-11. 


A.3.  CWERGY  CO.lS£>VATIO?i  OPPQ.'lTUMITtES  OETELOPE3 

A. 3.1  Energy  Conservitlon  Opoertunlties  Investigated 

A  suamary  of  ill  potential  energy  conservation  opportunities 
(£C0's}  considered  for  iinple«eentation  at  US^'C  Bviberg  is  presented  in 
Table  A-4.  A  aitrix  of  reasons  for  eliminating  certain  ECO's  from 
further  consideration  is  included  in  Table  A>4. 

A. 3.2  ECI?  Projects  Oevelooed 

During  the  Phase  U  effort*  documentation  wis  developed  for  teenty- 
five  SCO's*  including  many  that  did  not  meet  the  EClP  $200*000  funding 
minimum.  A  set  of  project  combinations  to  ettain  the  ECIP  funding  mini* 
nun  -.vere  proposed  and  accepted  at  the  Phase  II  presentation  at  USMC 
Oamberg.  The  following  paragraphs  describe  these  recomendnd  CCIP  pro¬ 
ject  combinations. 

1.  ECIP;  Install  Heating  Plant  Insulation,  Controls  and  Waste  Heat 
Recovery  includes  the  fol lowing  retrofit  measures: 
e.  Install  and  repair  insulation  within  heating  plants  on  valves, 
boilers,  vesneU.  tanks*  and  piping. 

b.  Instill  continjous  boiler  blow-down  controls  w'th  waste  heat 
rKevery, 

c.  Install  hot  condensate  heat  recovery  eculoment. 

d.  Isolate  off-line  boilers. 

e.  Install  oxygen  trim  boiler  combustion  controls. 


2.  CCIP;  Bu<1o*n3  Heating  Cootroli  Upar^d*  Includes  the  fellwtnfl 
retrofit  measures: 

i.  Ir.$t*n  night  end  weekend  tenpereture  setback  controls  end 

tremostittc  radlitlon  control  eelves. 

b.  Instill  outside  ilr  te^erature  reset  of  heating  hot  water 
supply. 

c.  Provide  sepirate  source  of  iwbe-up  ilr  for  kitchen  exhaust 
hoods . 

3.  £CIP;  Weather  lie  “ICA  facilities  Includes  the  follo/#1ng  neasjres; 

а.  Weatherstrip  and  caulk  dao-s  and  windows. 

б.  Install  roof  Insulation. 

c.  tf place  tingle  pane  windows  with  duel  gtaaed  wlndo^/Sc. 

CCIP:  tlehtlne  System  twrovements  Includes  the  following  irea- 

sui*es : 

а.  Install  ror?  efficient  lighting  futures. 

б.  Install  tire  control  of  lighting  panels. 

a, 3.3  Other  Cnerpy  Consafvat1e>’  Projects  Developed 

Ar  Increment  F  projects  Identified  during  Phase  II— except  those 
that  were  deleted  fron  tlie  cort\tfi  projects  at  the  request  of  U.WC 
Si'^c^g  OEH  or  those  Increoent  F  coathlaatlons  that  fall  below  the 
$2>3,>X»  lower  funding  llrit— have  been  cenbined  Into  CCIP  projects,  bo 
projects  identified  during  this  study  fall  Into  the  Increment  $  cate¬ 
gory,  Reco'weoded  energy  conservation  projects  that  fall  wlthlr  the 
S2C3,03C»  funding  authority  of  the  Facilities  Engineer  a'*e  luwurlaed  In 
Taole  A-S. 


a  ^ 


Conplit#  progrwiKins  docuf^nlitlon  »Uo  wis  prepared  for  i  project 
to  repilr  leaks  and  Insulation  In  central  heating  plant  distribution 
piping  that  did  not  eeet  the  rlnlnym  level  for  ECIP  funding. 


A. 3. 4  Reconwended  Policy  and  Operations  Chanoes 

The  follcwing  policy  changes  end  ntn  policies  are  reconrrended  for 
Inplenentetlon  by  the  military  coTinunIty: 

•  Oryer  Usaae;  laundry  dryers  In  tai*11y  housing 
dwellings  are  electric  clothes  dryers.  A  considerable  elec¬ 
tric  denand  charge  reduction  could  be  real lied  If  these  dryers 
were  not  used  during  peak  demand  periods.  It  Is  recerwended 
that  a  directive  be  prepared  by  appropriate  authority  pro¬ 
hibiting  their  usage  during  these  periods. 

*  lonracks  lighting  QurSne  raon-Oceupled  Periods;  field  Investi¬ 

gations  for  this  study  Indicate  that  eany  lights  in  unoccupied 
rooms  were  left  on.  It  is  recemended  that  a  directive  be 

prepared  by  approp-late  authority  to  reoulre  that  lighting 
circuits  be  turned  off  at  pantlboardt  for  tach  section  of 
barracks  buildings  during  schedules  tines  of  non-occupancy. 
{Exceptions  should  be  alloired  for  personnel  that  nust  renain 
In  their  rooms  for  authorized  reasons). 

The  energy  conservation  policies,  plans,  and  support  currently  in 
place  at  LSM-;  Sanberg  are  to  be  cowten^d.  Pocunanted  energy  savings 
have  been  realized,  ard  the  energy  awareness  of  all  cormunlty  ptrsonnal 
has  been  helghtimed. 

Tie  following  changes  in  standard  operating  proced'jres  are 
recorrended  for  implerantitlon  by  the  military  cofiemnlty: 


Turning  off  Servlets  to  Sarrackt  During  Pttld  Hotitlors;  It 
is  r<c{nn«ntied  that  all  utility  ttrvicts,  including  lighting, 
altctrical  and  heating,  be  turned  off  in  sections  of  barracks 
buildings  normally  occupied  by  a  company  that  it  assigned  to 
field  training  or  BOP  service.  Personnel  left  behind  for 
authorized  reasons  should  be  temporarily  assigned  to  another 
ro34  in  an  (currently)  occupied  section  of  the  barracks  during 
those  periods.  (Heating  systems  should  be  naintained  at  a  low 
level  of  heating  during  freezing  weather  to  privent  freezing 
of  pipes,  etc.) 

•  SrauP  Pnlamoing;  It  is  recommended  thet  e  group  relamping 
program  with  relamping  targeted  for  70  percent  of  rated  lemp 
life  be  initiated.  (Sec  Section  11,0  for  details.) 

a  Bjiler  Plant  Qperatio-.s;  lo  revisions  to  present  boiler  oper- 
•tions  ere  rccoiwtndcd.  Considering  the  ege  end  condition  of 
many  boiler  plants  within  the  community  operations  procedures 
currently  in  effect  provide  near-optinal  service. 

The  following  suggestion  concerns  en  issue  outside  the  authority  of 
the  military  conmunity:  Coal  shipped  from  tN  United  States  comes  to 
Curoped  with  a  relatively  high  content  of  inert  material.  The  quality 
of  this  coil  is  considerably  below  that  normally  available  In  the  United 
States.  The  conviand  should  consider: 

•  Revising  the  Sioecificitlon  for  this  coal,  or 

•  Providing  a  central  cleaning  facility  at  a  tronsshipnent  point 
either  in  the  United  Stit.«s  or  la  Curone,  or 

•  Allowing  local  dunestic  (foreign)  suppliers  to  subvit 
competitive  bids  for  supplying  ceil. 


Monthly  tn«rgy  us«  profllts  for  FYS2  and  projtcttd  aftar  implctien* 
tatlon  of  all  PtcoBnaidtd  projKts  art  shown  jraphlcilly  In  Fijyrt  A-3. 
Projected  energy  consuiptlcn  by  and  use  with  consarvitlon  maasuras  In* 
plemented  Is  sunnarijad  In  Table  A«6.  Projected  energy  consi^tlon  by 
facility  function  with  conservation  naasures  Inptafaentad  Is  sunwarlzad 
In  Table  A«7» 


A.4»2  ProJaetad  Utility  Costs 

Projected  utility  costs  for  u$:c  Saaberg  are  smwiariiad  in  Table 
A«a. 

A.4.3  Schedule  of  EClP  Projects 

A  svwary  of  ECIP  project  data  for  US’*  Bamberg  Is  providid  In 
Table  A«9.  i 

i 

! 

A.S  SU?dMRY  AU3  CONCLUSlOhS  j 

I 

This  CCAP  Study  for  uSiC  tamberg  has  provided  the  following  data  j 

and  deliverables  for  use  by  the  eonnunity  In  preparing  Its  energy  con.  | 

servatlon  plan  and  attaining  Its  energy  conservation  goals: 

•  Historical  energy  consinptlon  of  all  ySKC  Bambi^rg  8Y  areas. 

•  Energy  consumption  by  each  facility  function  and  and  use.  j 

•  Energy  simulations  of  IB  typical  buildings  using  tne  | 

B.L.A.S.T.  computer  program. 


•  Oocu'^entation  far  £C0‘s  thif,  should  not  accomplished  because 


of  Insufficient  eccnomlcs. 

•  Complete  00  Ferns  1391  and  PD3-l's  for  six  £CIP  pro: acts  and  one 
Incrment  f  project  totaling  S2, 972,200  in  construction  cost. 
Implementation  of  all  ene-^gy  conservation  projects  recornended  In 
this  ££AP  Study  as  well  as  retrofits  recently  accomplished  by  the  con- 

I 

munlty  would  result  in  an  overall  energy  sawings  of  19  percenti/  from 
FY75  consumption.  (See  Teble  A-IO.)  This  amount  marginally  meets  the 
savings  goal  for  rY35  of  20  percent. 


'  i 

i 

} 

1 


•  Oocu-^entation  for  CCD's  that  shoiOtl  not  *?<»  accompli  shod  because 
of  Insufficient  eccnc*«1c$. 

•  Co-.?lete  DO  Foms  1391  and  PD3-l's  for  six  EClP  prorects  and  one 
Incro-ient  F  project  totaling  $2,972,200  In  construct lon  cost. 

Implementation  of  all  energy  conservation  projects  recommended  In 
this  KAP  Study  as  well  as  retrofits  recently  accomplished  by  the  com¬ 
munity  would  result  In  an  overall  energy  savings  of  19  percent!/  from 
FY75  consumption.  (See  Teble  A-IO.)  This  amount  marginally  meets  the 
savings  goal  for  rY85  of  20  percent. 
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rAcrtniEs  ehercy  co?isumptioh  by  source 

USHC  OAWER6 


n  82  FAClirTlES  E/IERSY  CONSUfIPTICN 
(ElEaRlClTY  COfJVERTED  USING  11,600  ITU/KHH) 


EUCTIICITY  8% 

NATURAL  GAS  4% 

LIQUID  PRCfAtit  GAS 
I  PURCMASCC  STEA.'* 

2% 


rt  82  rACILITIES  ENERGY  CO‘;SU»*?TION 
(ELECIRICITY  CONVERTED  USirr.  3,413  eTU/WJH) 


FIGURE  A- 1 


FY82  ENERGY  CONSUMPTION  BY 
FACILITY  FUNCTION  AND  END-USEj  USMC  BAMBERG 


FVeS  ENERGY  CONSUMPTION  BY  FACILITY  FUNCTION 


FY82  ENERGY  CONSUMPTION  BY  END-USE 


FIGURE  A--2 


CNCRCY  USE  M  MtLtpH  BTU*S 
(Thoutonds) 
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summary:  monthly  energy  use  profiles 

FOR  FY82  AND  PROJECTED  ENERGY  CONSUMPTION 


rYM  CIIEK6Y  CONSUMPTION  8Y  GY  /WEA  ( 10®  BTU)  -  USfIC  BAMBENG 


TABLE  A-1 


SUMHAftV  Of  FYM  CIICIKy  COIlSMirTIOII  BY  CNO  05£;  USHC 


TABLE  A-2 


1/  leased  tootsln)  I*  not  iiKleded. 


imitsv  use  esTimre  for  n  ez  (MtaKW  bto  wr  year) 


TABLE  A-3 


1/  LeMed  liousing  is  mot  Included. 


TABLE  A-4 


TABLE  A-4 


TABLE  A-4 


SUmlMY  OF  fACILlTUS  CNClfffCII  PKWCCT  WTA  FOP  USHC  BVBEW; 
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Of  FACItITIES  CIBINCCR  PtOJECT  WW  FOR  IWK  0RH8ER6 
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TABLE  A-7 


PROJECTED  UTILITY  COSTS  -  USMC  BAFSERG 


ENERGY  SOURCE 


Natural  Gas 


No.  2  Fuel  on 


dec  trlclty 


AVERAGE  COST/KBTU  IN  COLLARS  (CM  2.40  •  $I.OO)i^ 


PROJECTED  PROJECTED  PROJECTED 
FY05  FY90  FY95 


10.13 


Liquid  Propane  Gas  I  9.27 


6.49^ 


ENERGY  COT/ERSIONS; 

Electricity . 11,600  Itu/Wh 

Anthracite  Coal  .  28.50  *  10*  Btu/>r#tr1c  ton 

Bituninous  (Ked.  Vol)  Coal  .  .  .  29.25  a  10*  Btu/netrlc  ton 

lltuminous  (High  Vol)  Coal  ,  .  .  23.75  a  10*  Btu/retrlc  ton 

No.  2  Fuel  on  . 136,582  Itu/gal Ion 

Natural  6as . .  ,  .  .  3,413  Itu/Wh  (10,760  kWh/m^) 

Liquid  Propane  Qas . .  .  15,000  8 tu/qal Ion  (4.43  Ibs/gallon) 


J7  da'siid  on  5ot  mld-ttrin  energy  forecasts  (comr.erclal  ttcwr)  for 
average  of  U.S.  prices,  eadwilve  of  general  Inflation. 
y  Corsurnot1on>we1ghted  overage  of  all  coal  types. 


TABLE A-8 


SUVrWRY  OF  £C:?  PfiOJCCT  DATA  FOR  USMC  BAMtERG 


i 


TABLE  A-9 


Sllft-1ARY  OF  FACILiriES  CWFRGY  COIiSUKPTION  -  U$MC  BAh!0£RG-^ 


I  t 

FY80  !  FY81  FY82  FY85 


lotdl  Energy  tisnge  (10^  8TU)  1 

788.2792^976.776  ^ 

951 .093 

990, ice  701 ,«9t 

1 

Active-  FsetMtv  Ar«»(10’SF)^’j 

1 

S.209  ‘  6.539; 

'•  1 

y 

5.633 

1 

1 

5.673  I 

1 

* 

» 

5.740 

t 

I 

Energy  Use/SF  {*.0^  ST./SF)  | 

\ 

j  ! 

150.9  !  176.3: 

168.8 

; 

174.5 

1 

1 

1 

122.2 

j 

Percent  Increase  (Oecreasa)^*/  ‘ 

••  16.8 

11.9 

1 

15.7  , 

1 

(19.0) 

F  A  R  A  M  E  T  £  R  j  FY75 

I 


\(  Includts  of  tntrgy  laving*  fron  facility  funded  project*  and 

those  racorernded  In  thi*  docwwnt  plus  olanred  nev  construction. 

1/  Actual  FY75  consumption  was  719,707  i  10®  8TU  (including  leisad  housitg). 
Revised  figurt  was  provided  Py  Vtl  Corps  In  letter  of  23  March  1982  to 
account  for  energy  conservation  projects  leplenented  before  FY75. 
y  Includes  leased  housing. 

4/  Percent  increase  (decrease)  based  on  rvTS  value  and  usages  per  SQvare  foot 


TABLE  A-K 


USMC  imbera  ceAP 
Volume  1 


Volutne  1;  Em rpy  Report 
Revision  Inttruct1on$ 

1.  RepUct  title  sheet. 

2.  Conipletely  replace  Section  A.O. 

3.  In  Section  6.0.  replace  the  follo4ln9  11ke*nunberctf  pages:  S-S. 

6*4.  6*6,  6"?»  and  6-8. 

4.  In  Section  6.0.  replace  the  following  11ke>nuiibered  pages:  Table 

7*3  and  Table  7*4. 

5.  In  Section  10.0,  replace  the  following  llke-numbt**::!  pages:  10*9. 

10*11  through  10-26.  Table  10*1,  sheets  2  and  3.  Oelcte  page  10*27. 

6.  In  Section  II. 0,  replace  the  following  llke*numb«re(1  pages:  21*4 

through  11*9,  Table  11-1,  sheets  1  and  2. 
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CONTRACT  NO.  0ACA90-82.C-0e04 


SECTION  A.O 
EXECLtTiVE 


A.  I  INTROO'JCTIQN  Qg  PaOJECT 

This  Exfcutive  S<«in«ry  outlines  the  results  of  ill  work  for  the 
Energy  Engineering  Analysis  Progrin  (EEAP),  Bunberg  Mllftiry  Conmonltyi 
Geneny,  This  »i<ork  was  mthorlied  under  contract  number  OACA  90-B2-C- 
0204  with  the  U.S.  Arry  Corps  of  Engineers,  Europe  Division,  Frankfurt 
A/ri,  Gemany. 

The  prlaary  purpose  of  the  Fne-gy  Engineering  Analysis  Progran  was 
to  develop  Energy  Conservation  Investnent  Program  (CCIP)  projects  that 
coTply  with  the  objectives  set  forth  In  the  Amy  Facilities  Energy  Plan. 

The  work  was  perfo<'red  In  three  phases:  Phase  I  consisted  of  data 
gathering  ard  Inspection  of  facilities  culminating  In  a  data  report; 
Phase  n  Included  energy  date  analysis,  evaluation  of  the  technical  ond 
economic  feasibility  of  energy  conservation  opportunities,  and  cor>ple- 
tion  of  the  front  pages  of  00  Fores  2391;  Phist  III  Included  preparation 
and  completion  of  09  forms  1392,  Including  detailed  justifications  and 
project  development  br«hurei  (P08»r$). 

The  following  Increments  of  work  we^e  author  lied  In  the  scope  of 
services: 

•  Increment  A:  Oulldings  and  processes 

a  Increment  8:  Utilities  and  energy  distribution  systems.  Energy 
Monitoring  and  Control  Systems  (EMCS),  and  use  of  waste  fuels  In 
existing  we-gy  plants. 

♦  Increment  F:  Facilities  Engineer  funding  euthorfty  energy  con¬ 


servation  projects. 


•  Incrtnwnt  S:  Entrjy  consemtion  prcjects  found  vlnbl#  but  thit 
do  not  «#«t  ECIP  O'Utrli. 

A.?  EKISTIWG  ENERGY  StTUATlOX 


A. 2.1  Sottllncf  fY75  Cntrqy  Consumption 


Tottl  US><C  Bmberg  enirgy  consyuptlon  by  source  for 

rf75  has  been 

reported  as  follows:^ 

Electricity 

157,867 

a  10^  8rj 

Anthracite  coal 

260,838 

*  10*  8TU 

filtutilnous  coal 

49,389 

a  10*  8TU 

No.  2  fuel  oil 

228,163 

a  10*  BTU 

Natural  gas 

14,440 

a  10*  BTU 

liquid  propane  gas 

4,114 

a  10*  BTU 

Purchased  steam  i  hot  water 

5.096 

a  10*  BTU 

total 

719,707 

a  10*  ITU 

Aevlsed  Total 

786,279 

a  10*  BTU 

A. 2. 2  Present  Annual  Enerqy  Consuivtlon 

Total  energy  consumption  of  USMC  Mnberg 

In  PY82  of  non^transporta- 

tlon  energy  souren  was  990,108  Million  ITU. 

A  breakdown 

In  Py82  ener9y 

coni ton  and  co»t  by  source  1$  sbo«m  In  the  follwlnp  tobtt: 


-^Sourcs:  CofOTuniiy  Energy  Pin,  uytC  ltt?b«rg,  Ptvited 

totil  p«r  23  M*fCh  1982  litter  fro«  7th  Corps. 


AVERAGE  COSt/'^aToi'  | 


ChCRGY  SOURCE 

QUANTITY 

KGTU  1 

DOLLARS  (OH  2.40*$: 

')iit“  ?l  Gas 

303,020  Therms 

30,302 

10.13 

Liquid  Propane  Gas 

48,948  Gallons 

4,652 

9.27 

No.  2  Fuel  Oil 

U776.624  Gallons 

242,928 

7.23 

Furchised  Steam 

S,SOO  F3TU 

6,500 

14.22 

Coal,  Situtilnous  (V«d.  Vol) 

3,124  Ketric  Tons  91,366 

S.54 

Coal,  Bituminous  (High  Vol) 

2,S61  Ketric  Tons  73,623 

4.10 

Coal,  Anthracite 

10,798  Ketric  Tons  337,748 

6.7S 

slettrlclty 

20.085  K4K 

232,989 

6.72 

i/FY82,  4th  quarter 

Th«  r«lit1vt  consumption  by  fn«rgy  (ourct  is  thowti  gruphiciUy  in 
Figure  A-1. 

Th»  bitsitdown  ir»  sourct  onifjy  corsjiptton  for  FY82  by  GY  ireo  1$ 
sbOMrt  in  Tobic  A*t. 

A.?.3  Cntrgy  Consunotion  by  End  Ust  anj  3uiidino  function 

Thf  br«akdo<m  In  source  energy  consumption  by  tnG  use  is  shown  in 
Title  A<2.  The  breikdown  in  source  energy  eensuvtion  by  fielHty  fune« 
tion  is  show  in  Title  A-3.  The  relit  We  consur^tlon  by  energy  use  ind 
ficiHiy  function  is  shown  jrophicilly  in  figjre  A*2, 

A.2.4  Typicil  Bjlldinn  Energy  Consumption 

A  breikdown  In  estWited  FTS2  energy  censu-nption  by  end  at 
{iightinq,  spici  heating,  domestic  hot  water  heoting  and  process  loids) 


for  typtckt  buildings  r«presentit  1v«  of  all  ficllUlts  at  USMC  Bxnborg 
Is  sboMn  In  Tablt  A>1L 


A.3.  EWERSY  CQUSSmTIC.!  OPPQRTWmiES  DEVELOPED 

A. 3.1  Energy  Consarvatloo  Oppertunitlas  Iwvtttloatod 

A  suanary  of  all  poUntUl  tntrgy  consarvatlon  opportunitlis 
(cSO's)  considered  for  1i«pttDtnUtion  at  tiSKC  Bnberg  Is  presentad  In 
Table  Ao4.  A  Matrix  of  reasons  for  tllninating  certain  ECO's  fro:) 

1 

further  consideration  Is  Included  In  Table  A-4. 

A.3.2  ECI?  Rejects  Developed 

During  the  Pbase  I!  effort*  docjMentatlon  was  developed  for  twenty*  i 

five  EC0*t,  Including  iMny  that  did  not  Meet  the  CCIP  (200,000  funding  j 

filninuM.  A  set  of  project  cOMblnetlons  to  attain  the  ECIP  funding  Mini* 
nun  were  proposed  and  accepted  at  the  Phase  II  presentation  at  USMC 
Oanberg.  Tne  following  paragraphs  describe  these  rcconincnded  ECIP  pro* 

Jeet  coebinitlons. 

1.  ECIP;  Install  Heatlno  Plant  Inselatlon.  Controls  and  daste  Heat 
Aecovery  Includes  the  following  retrofit  measures t 
I.  Install  and  repair  Insulation  within  heating  plants  on  valves, 
boilers,  vessels,  tanks,  and  piping. 

b.  Install  continuous  boiler  blow-down  controls  with  waste  heat 
recovery. 

c.  Install  Hot  condensate  heat  recovery  egulimMnt. 

d.  Isolate  off-line  boilers. 

e.  Install  oxygen  trim  boiler  eonbustion  controls. 


ICIP;  Building  Cont«»oU  ^pQr^de  Include*  the  following 

retrofll  meaiu^es: 

«.  Instill  night  and  weekend  temperature  setback  controls  and 
thermostatic  ridlition  control  vilves. 

b.  instill  outside  air  teeperature  reset  of  heating  hot  water 
supply. 

c.  Provide  sepi»’ate  source  of  »eke-up  air  for  kitchen  exhaust 
hoods. 

WeatherUe  Facilities  includes  the  following  leisures: 

a.  Weatherstrip  and  caulk  doors  and  windows. 

b.  Install  roof  insulation. 

c.  Replace  single  pane  windows  with  dual  glued  rlndows. 

CCIP:  llohtinq_  Systew .Jirprovea^nts  Includes  ths  following  eta. 
surest 

a.  Install  more  efficient  lighting  fintures. 

b.  Install  time  control  of  lighting  panels. 

A. 3. 3  Othe'*  energy  Conservation  Projects  Developed 

All  Increirent  f  projects  identified  during  Phase  II— except  those 
that  were  deleted  from  the  conblned  projects  at  the  request  of  USiC 
iarberg  0£H  or  those  Increment  f  combinations  that  fall  below  the 
5200, WO  lownr  funding  limit— he^f  been  cirpinid  irto  CCIP  projects.  Ho 
projects  Identified  during  this  study  fall  Into  the  Increment  6  cate¬ 
gory.  dfco^endod  energy  conservation  projects  that  fall  within  the 
S2CD,000  funding  authority  of  the  facilities  Engineer  are  sumearlicd  in 


Table  A- 5. 


Coffiplttt  progrcwilng  docuiMfltatlon  else  wis  prtpirtd  for  $  project 
to  repiir  letki  end  InsuTetfoo  In  centre)  heating  plant  distribution 
piping  that  did  not  meet  the  nlnlmun  level  for  ECIf  funding. 

A,3.4  Pecoirended  Policy  and  Operations  Changes 

The  following  policy  changes  and  new  pollclen  are  ri!Coir«ndcd  for 
lnple'Kntatlon  by  the  Military  conmunlty: 

•  Laundry  Dryer  Osaoe;  Laundry  dryers  In  fmlly  housing 

dwellings  are  electric  clothes  dryers.  A  considerable  elec-, 
trie  demand  charge  reduction  could  be  rcellied  If  thesf  dryers 
were  not  used  during  peak  demand  periods.  It  Is  recoamnded 
that  a  directive  be  prepared  by  appropriate  authority  pro¬ 
hibiting  their  usage  during  these  periods. 

*  Snrracks  llohtlna  Ourinq  hon-Oceuoled  Periods:  field  Investl- 

getlons  for  this  study  Indicate  that  Mny  lights  In  unoccuplad 
rooms  were  left  on.  It  Is  recownended  that  a  dl*eet1va  be 
prepared  by  appropriate  authority  to  require  that  lighting 

circuits  be  turned  off  at  panelboards  for  etch  section  of 

barracks  buildings  during  schedules  tints  of  non-occupanCy. 
(Cxeaptlons  should  be  allowed  for  personnel  that  Must  ramaln 
In  their  roons  for  author laed  reasons). 

The  energy  conservation  policies •  plans,  and  suppert  currently  In 
place  at  Sanberg  are  to  be  connended.  Oocurented  energy  savings 
have  bMn  reallitd,  and  the  energy  awareness  of  all  conmunlty  personnel 
has  been  heightened. 

The  following  changes  In  standard  operating  procadures  are 

racotr'fhded  for  laiplementitlon  by  th#  tilMtary  eomnunlty: 


1$  recoTiiondei  that  »U  atruy  servlets,  Including  lighting, 
electrical  and  heating,  be  turned  off  In  sections  of  barracics 
buildings  fy)r«ally  occupied  by  a  company  that  Is  assigned  to 
field  training  or  BOJ*  servlet,  Personnel  left  behind  for 
authorized  reasons  should  be  teaiporarlly  assigned  to  another 
room  In  an  (currently)  occupied  section  of  the  barracks  during 
these  periods.  (Heating  systcMs  should  be  iilntalned  at  a  low 
level  of  heating  daring  freezing  weather  to  privent  freezing 
of  pipes,  etc.) 

•  Group  _Pflanninq;  it  is  recorw^ended  that  a  group  re  lamping 
progran  with  relanplng  targeted  for  70  percent  of  rated  la*np 
life  PC  Inltlited.  (See  Section  11.0  for  details.) 

•  j^-or  at  Ians ;  Itc  revisions  to  present  boiler  oper- 
It  Ions  are  recowsended.  Considering  the  age  and  condition  of 
many  boiler  plants  within  the  cowunlty  operations  procedures 
currently  la  effect  provide  neir-optimal  se»'v1ce. 

The  following  suggestion  concerns  an  Issue  outside  the  authority  of 
the  military  community:  Coal  shipped  from  the  United  States  costs  to 
Europed  with  4  relatively  high  content  of  Inert  material.  The  quality 
of  this  coal  Is  considerably  below  that  normally  available  In  the  United 
States.  The  command  should  consider: 

•  Revising  the  specification  for  this  coal,  or 

•  Providing  a  central  cleaning  facility  at  a  transshipment  point 
either  in  the  United  States  or  In  Eurooe,  or 

•  allowing  local  domestic  (foreign)  sappJftrs  to  submit 
competitive  bids  for  supplying  coal. 


A.4  ENERGY  AND  COST  SJ^VINSS 

A.4.I  gntrqy  Consinptlon  Fortcast  Afttr  Total  Projtct  Iwplrnentttlon 
Honthly  fntfjy  us«  profits  for  fY82  tnd  proJ«cttd  ifttr  iiiplMien* 
Utlofl  of  alt  rccomended  projactt  aro  shown  praphleilly  fn  flpuro  A*3. 
Projacttd  antrgy  consmiptlon  by  and  ust  with  consarvitlon  mtasuros  fn- 
9ttn«nt<d  Is  su«narl2td  In  Tabla  A-6.  Projtcted  antrgy  consumption  by 
facility  function  with  canstrvation  masurts  Impltmontad  Is  sunnariztd 
In  Table  A-7. 


A.4.2  ProJacttd  Utility  Costs 

Proiacted  utility  costs  for  USMC  Sanbarg  arc  sumarlatd  In  TaoU 

A-8, 

A.4,3  Schadula  of  ECtP  Projects 

A  surwary  of  CCIP  projact  data  fo’*  USK  Bamberg  Is  provided  In 
Table  A-9. 

A.  5  A!10  COMCIUSIOWS 

This  eCAP  Study  for  USMC  Bamberg  has  provided  the  following  data 
and  dollytrabits  for  use  by  the  eosmunlty  In  preparing  Its  energy  con« 
servitlon  plan  and  attaining  Its  energy  conservation  goats: 

•  Historical  energy  consumption  of  all  USKC  lanbnrg  GY  areas* 

•  Energy  consumption  by  each  facility  function  and  end  use* 

•  Energy  simulations  of  IB  typical  belHings  using  the 

f.L.A.S.T.  computer  program. 


•  OocunentatloR  fcr  £C0*$  that  should  not  bo  acco«i»pllihed  because 
of  Insufficient  econonlcs. 

•  Complete  00  Forns  1391  and  P03-l‘s  for  $1*  ECIP  projects  «id  one 
Increrent  F  project  totaling  $2,972,200  In  construction  cost. 

linplwentatlon  of  all  energy  conservation  projects  recowiendad  \f, 
this  CEAP  Study  as  well  as  retrofits  recently  accomplished  by  tut  cnn- 
Bunlty  would  result  In  an  overall  energy  savings  of  19  percenti*  from 
FY75  consumption.  (See  Table  A-10.)  This  amount  marginally  meets  the 
savings  gonl  for  «va5  of  20  percent. 


I 


/?fr  square  feet  of  active  facilities. 


FACaiTIES  ENERGY  COfCUMPTION  BY  SOURCE 

usrtc 


FY  82  FACILITIES  ENERGY  COMS'JIPTION 
(clectricity  converted  using  n,600  BIU/ICW) 


ELECTRICITY  8% 


NATURAL  (AS  4% 


LiquID  PRCPANE  GAS 
t  PURCHASED  STCWt 

2% 


FY  82  FACILITIES  ENERGY  C0NSiRT>T lOfI 
(ELECTRICITY  CCNVERTEO  USING  3,413  3TU/K^/H) 


rDc 


FY82  ENERGY  CONSUMPTION  BY 
FACILITY  FUNCTION  AND  END-USE,'  USMC  BAMBERG 


FY82  ENERGY  CONSUMPTION  BY  FACILITY  FUNCTION 


FY82  ENERGY  CONSUMPTION  BY  END-USE 


ELNERCY  use  M  M«LLK>N  8TU*S 
(Thoutonds) 


summary:  monthly  energy  use  profiles 

FOR  FY82  AND  PROJECTED  ENERGY  CONSUMPTION 


{COLUMN  1«rY82,COLUMN  2»PROJECTEO) 


OCT  NOV  OeC  JAN  FES  MAR  APR  MAY  JUN  JUL  AUG  SEP 

MONTH 

EZj  2  Fo  (S3  €0*1-  E2  CLCc  CSS  ng  ks  steam  lpc 


«  A 


^  ^  »  »  »>% 


NCRfiY  COMSUMPTIQM  Bt  6V  (10®  BTU>  ~  USMC  BAMRtRO 


TARI  P  k-0 


y  L««SC4I  KoMSliif  i*  mat  included.. 


TAPI  P  A-fi 


\J  Leased  housing  is  not  included 
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TARI  P  A-fi 


fiinoc 


OF  CfKfCY  CONSUMPTIQM  BY  END  USE 


TA  nt  r 


V  Leased  Imtsifij  and  new  facilities  are  not  included.  Energy  Savings  include  projects  recoamended  by 
tbis  ££AS»  study  plus  proJecU  coMpieted  or  programed  by  the  Military  comunity. 


y  L«Md  iMMtsliHl  and  mett  ftclHtle*  are  not  iNctwded.  Energy  Savings  Include  projects  recoHMnded  by  this 
ECAP  study  plus  projects  coMpletad  or  progranned  by  the  Military  conaunity. 


PROJECTED  UTILITY  COSTS  -  USf-X  8A^:8ERS 


ENERGY  SOURCE 

■  .  - 

AVERA.GE  C0ST/M9TU  IN  00I.LARS  (OH  2.40  •  51.00)i^ 

ACTUAL 
■  FY82 

PROJECTED 

FY85 

PROJECTED 

FY90 

PROJECTED 

FY95 

Natural  Gas 

10.13 

12.94 

13.91 

15.60 

Liquid  Propane  Gas 

9.27 

11.84 

12.73 

14.46 

No.  2  Fuel  on 

7.23 

7.79 

8.89 

12.14 

Coal 

6.49^^ 

7.75 

8.46 

8.71 

Electricity 

6.72 

7.84 

2.20 

8.11 

ENERfiY  COWERS  IONS; 

Electricity  . 

Anthracite  Coal  . 

Iltuminous  (Med.  Vol}  Coal  .  .  . 
Iltuminous  (High  Vol)  Coal  .  .  . 

No.  2  Fytl  on  . 

Natural  Gas  . 

Liquid  Propane  Gas  .  . . 


n,6C0  Btu/(:Uh 

28.50  X  10®  Btu/metrlc  ton 

29.25  X  10®  8tu/r.»tr1c  ton 

28.75  X  10®  BWnetric  ton 

136,562  Stu/gallon 
3,413  Btu/m  (10,760  kWh/«^) 
95,000  BWgallon  (4.43  Ifes/gallon) 


p  baseT’orrCCTmTST'tcm  energy  forecasts  (cafr>erclal  sector)  for 
average  of  U.S.  prices,  exclusive  of  general  Inflation. 
y  Consunptlon-weigntsd  average  of  all  coal  types. 


SUMflARy  OF  ECIP  PROJECT  DATA  FOR  USMC  eAM&ERG 
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Sl^URY  OF  FACILITIES  ESEROY  CCriSUMPTION  -  USMC  BAMBERG-'' 


PARAMETER 

FY7S 

FY80  ' 

1 

FY81 

FY82 

FY8S 

Total  Energy  usage  (10^  STU) 

78«,279^ 

1 

1 

1 

976,776  ' 

1 

1 

951 ,093 

990.1C8 

701  , 69£ 

Active  Facility  Area  (10^  $F)-^ 

S.209 

1 

S,539 

5,633 

5,673 

5,740 

'  Erergy  Use/SF  (lO^  BTU/SF) 

150.9 

176.3 

168.8 

174.5 

122.2 

Percant  Incraase  {Decrease)-^ 

•  • 

16.8 

11.9 

15.7 

(19.0) 

» 

1 

* 

1 

1 

i 

— _ I _ _ _ _ 

y  Includes  estirotes  of  energy  $«v1ng$  fron  facility  funded  projects  And 
those  recoirmended  in  this  docuirent  plus  elanned  r««  construction. 
y  Actual  FY75  consumption  was  719,707  %  10*  8TU  (including  leased  housing). 
Revised  figure  was  provided  by  VII  Corps  in  letter  of  23  March  1982  to 
account  for  energy  conservation  projects  Implemented  before  FY75. 

3/  Includes  leased  housing. 

y  Percent  increase  {decrease}  based  on  FY75  value  nnd  usages  per  square  foot. 


TABLE  A-1C 


TYPICAL  BUrLDIMC  CNCSttlY  CONStiMPnOd 


4n  exit  Interview  briefing  wes  held  *t  the  coirpletlon  of  the  field 
work.  The  purpose  Of  the  exit  briefing  wes  to  report  progress  tnd  to 
identifjr  energy  conservation  ineasures  that  can  be  readily  impiensrtted  by 
the  FE. 

Sumarics  of  "Quick  Fix"  projects  for  buildings  and  for  heating 
plants  were  provided  at  this  time. 

6.1.3  Oat  I  Base  Preparation 

Tho  intent  of  this  stage  of  Phase  I  work  was  to  suwarije  all  data 
and  information  compiled  during  the  field  work  into  a  formet  that 
facilitates  analyses  conducted  during  subsequent  phases  of  work.  The 
data  base  consists  of  the  following  information  eroken  down  for  each  6Y 
Area,  where  appropriate: 

•  Energy  usage  histories,  profiles,  and  source  data, 

•  eu'lding  data  sunwaries, 

•  Buildings  excluded  from  (^tailed  consideration, 

•  fiodel,  identical  and  sirilar  building  lists, 

•  Proposed  future  construction  included  in  the  wililiry  comrun- 
ity  Master  Plan, 

•  Utility  lystcn  data  sunnaries,  and 

•  Meteorological  data. 

Development  of  this  data  base  is  explained  in  the  following 


paragraphs. 


6.1»3.1  ^nergy  Utagt  Hlitorlts,  Entrgy  eonsurtpHon  records  mid«  ava^l- 
ii>1«  by  the  fE  Include  OEH  prepared  sunwarles,  Invoice*  froin  suppliers 
of  each  source  of  energy,  delivery  tickets  end  receipts.  Data  was 
obtained  with  the  highest  available  degree  of  disaggregation  on  both 
tenjporal  ond  logistical  bases.  These  data  are  susnarlaed  In  Section  4.0 
by  6Y  Area,  and  by  building  or  system  where  data  Is  available.  The 
assoc1ate<)  costs  of  each  energy  source  are  alto  included  and  arc  based 
on  Information  made  available  from  the  military  coranunlty  FE  and  from 
the  USAPEUR  Energy  Center. 

6.1. 3. 2  Building  List  Screening  and  Data  Simary.  The  objective  of 
this  stage  of  Phase  t  was  to  provide  a  tool  to  focus  subsequent  engl» 
neering  efforts  on  tasks  that  provide  the  most  meiningfu)  results.  The 
great  numter  of  facilities  listed  on  the  SIS  contain  «any  buildings  that 
consume  little  or  Insign. ficint  amounts  of  energy.  Also  Included  art 
buildings  that  house  only  utility  systems,  warranting  separate  eon> 
slsJeration.  The  OIS  was  screened  to  eliminate  these  types  of  buildings. 
Informaticn  relevant  to  each  utllity^housing  building  or  system  Is  sum* 
man'std  separately.  Buildings  with  Insignificant  or  no  energy  consump¬ 
tion  are  listed  in  Appendix  A.  Such  facilities  will  receive  little 
attention  In  the  future  as  the  potential  for  saving  energy  in  these 
buildings  Is  limited,  at  best.  Thus,  the  r«ha1n1ng  list  of  buildings 
formed  the  celculatlon  basis  for  this  study.  Nrtlntnt  Information  for 
each  of  these  buildings  1$  sirimirlaod  in  Appendix  B  and  Includes  Infor¬ 
mation  Such  as  heated,  window  and  door  areas;  heating,  cooling  and 
domestic  hot  water  system  types  and  capacities;  and  building  schedule 
and  occupancy. 


Potential  ECO's  were  Identified  for  each  building,  process  and 
utility  systCT)  during  the  course  of  the  field  work.  Potential  projects 
have  been  broken  down  Into  the  following  categories: 

•  Operational/Processes 

•  Lighting  Systems 

•  Building  Envelopes 

•  Utility  Distribution  Systems 

•  Heating  and  Cooling  Systns 

•  Oosestic  Hot  Water  Heating  Systems 

•  Electric  Po#.er  System 

•  Miscellaneous 

The  matrix  in  Appendix  E  illustrates  which  ECO's  may  heve  potential 
and  be  worthy  of  further  Investigation  for  each  building.  This  list 
surm3'‘i2es  field  audit  form  checklists  and  is  not  Intended  to  preclude 
consideration  of  additional  ECO's.  Projects  that  are  already  planned  or 
that  are  under  consideration  by  the  Piilltary  Community  FE  are  1dcnti» 
fled. 

The  ECO's  were  analyaed  in  Phase  11  for  each  model  building.  A 
brief  description  of  each  ECO  wits  the  planned  analysis  approach  Is  also 
presented  In  Apcendix  E.  ECO's  were  grouped  into  CCIP  projects  as 
appropriate  and  an  economic  analysis  was  performed. 

6.2  PHASE  ir  MC7H000103Y 

Phase  I  data  was  analyjod,  potential  energy  conservation  projects 
were  proposed,  potential  projects  were  evaluated  by  performance  of 


economic  and  feisIbllUy  studies  end  the  first  page  of  00  forms  1391 
were  completed  for  ell  iconomicelly  feesible  projects.  An  interim 
report  wes  submitted  at  the  end  of  Phase  II,  Including  saiwery,  recom- 
mendetions  and  conclusions,  supporting  date,  methodology  end  information 
sources . 

6.2.1  Energy  Conservetion  Opportun-*ties  {EC0*s) 

All  SCO's  which  will  provide  energy  end/or  cost  reduction  if  imple¬ 
mented  were  identified,  analyzed  end  documented.  An  economic  analysis 
was  be  performed  in  accordance  with  "Snergy  Conservetion  Investment 
hrogrem  (ECIP)  Suidence^  revised  6  August  1982.  except  that  construction 
cast  escalation  will  comply  with  Table  4  of  A«  415-17.  Life  cycle  cost 
analysis  will  b«  based  upon  the  Savings-to-Invastment  Ratio  (SIR). 
Those  £C0's  having  a  SIR  value  equal  to  or  greater  than  1  will  be  con¬ 
sidered  for  future  project  development.  Calculations  art  to  be  based 
upon  all  improvement  projects  having  a  construction  isid-polnt  at  the 
fourth  quarter,  FY-1987. 

Each  model  building  Is  to  be  anelyzed  in  detail  by  computer  model¬ 
ing  and,  where  necessary,  by  manual  calculations  to  dettrmina  the  rela¬ 
tive  benefit  of  potential  SCO's.  Those  ECO's  appearing  practicable  will 
b«  extended  to  include  the  appropriate  Identical  and  similar  buildings 
and  their  Investment  costs  will  be  estiiMted. 

Building  data  bast  information  shown  in  Appendix  8  will  be  used  in 


thi  computer  simulation  during  Phasa  II  to  determine  the  heating  and  air 
conditioning  loads  It  will  also  be  uttci  in  Phase  tl  to  assist  in  the 
evaluation  of  potential  ECO's. 


i.2.2  ECtP  Projfcts 

All  viable  £C0's  (nininu''  SIR  value  of  1.0)  were  combined  Into 
ipproijrlite  and  logical  retrofit  projects.  SIR  values  were  calculated 
for  the  resulting  projects.  All  projects  were  then  to  be  prioritized 
(ranged)  in  descending  order  starting  with  the  project  having  the 
largest  SIR  value.  Also,  the  first  pages  of  OD  Fonrs  1391  were  com¬ 
pleted  for  all  vicble  projects  and  Included  In  the  Interim  report  with 
supporting  data. 

for  all  projects  with  SiR'i  greater  than  1.0  (ESIR's),  the  follow¬ 
ing  breakdown  applied: 

•  SCIP:  construction  cost  greater  than  $?00,000. 

•  Iflcrerent  F:  construction  cost  less  than  SMO.OOO  for  altera¬ 
tion  type  work  (military  cownunlty  funding  authority) 

•  Ij^crenent  F;  construction  cost  less  than  5500,000  for  main¬ 
tenance  and  repair  work  (.military  conwuntty  funding  authority) 

•  Incrutent  Q:  projects  that  eaceed  the  military  cowunlty's 
funding  approval  limits  but  do  not  meet  all  EClP  criteria. 


SIMMIt?  OF  EHERGV  COKSUMPTiON  BY  CHD  USE 


T*  ft  ri «  r-  •» 


5l««Rr  OF  eiCRGY  COKSWUOH  ttV  FACILITY  ryacTION 


y  \MmvtA  housing  uni  mu  fscllities  «re  not  Included.  Energy  constmption  estlnates  include  the  effects  of 
l^roiecta  reccmnended  Sqr  the  LEAP  study  plus  projects  progreMaed  or  recently  conpleted  by  the  Militory 
conavnity. 


Th#  firit  a€as«ra  it  ftot  cost  offictlvi.  In  orrfer  to  fnple- 
Mnt  this  ECO  It  would  b«  necossiry  to  provide  openings*  fans  and 
thermostats  in  each  roan.  Tha  costs  of  this  t^e  of  retrofit  are 
prohfhitive. 

The  latter  two  methods  concet'n  central  air  handling  unit  (AHU) 
installations.  As  stated  for  ECO  No.  2»  very  few  air  handling  lys- 
teits  exist  In  the  filLCOH,  and  those  that  art  installed  are  fairly 
new,  so  the  dinners  still  fit  well.  Central  AHU's  have  Konomiaer 
cycles.  Several  installations  of  unit  heaters,  however,  currently 
use  IGOii  outside  air.  The  potential  of  allowing  som  return  air 
heating  is  investigated  as  ECO  No.  N27A. 

ECO  No.  28A}  Use  Separate  Hakeuo  Air  for  Exhaust  Hoeds 
CSQ  Section  10.3. 

SCO  No.  29A;  Install  Padlant  Heating  In  High  Infiltration  Areas 
Evaluation  of  a  project  to  install  gas-ftred  radiant  heaters 
In  maintenance  buildings  yielded  an  SIR  less  than  I.O. 

ECO  M?.  298;  Install  Stnan^ot  Water  Radiant  Heating  Panels 

evaluation  of  a  project  to  Install  ceil1n9>niounted  steam  or 
hot  water  radiant  heating  panels  In  shop  buildings  yielded  «  SIR 
less  than  I.O. 

ECO  Ho.  30A:  RadtiCi  Energy  Censured  In  Double  Duct  Systems 

tie  double  duct  systems  serve  buildings  In  the  military  connun* 
Ity. 


£C0  No.  31A;  RepUet  Cxittiftj  Boilers  with  Modular  or  AuU?«at1c 
Feed  Boilers 

Ctntral  htating  plants  In  tht  co»T:"unHy  are  comprised  of  modu¬ 
lar  boiler  Installations  vfhere  such  Installations  are  appropriate 
for  load  fluctuations. 

There  are  no  manual  feed  boilers  at  'JSKC  Bamberg, 

£CO  No.  32A;  Reclaim  Heat  from  Flue  Cases  to  Preheat  Combustion 
Air 

Only  heating  plant  with  economic  application  of  this  CCO 
(Building  7667}  Is  progrartrad  for  a  consolidation  projact, 

CCO  No.  33A;  Install  flue  Gas  Iconornlaars  (Preheat  feed  slater) 

This  project  Is  mutually  exclusive  with  £C0  No.  M32A,  Instal* 
lation  of  Air  Preheaters,  tcofwlc  evaluation  of  this  project 
yielded  an  SIR  less  than  l.O. 


CCO  Wo.  338;  Install  Oxygen  Trim  Boiler  Co-bustlon  Controls 


ers 

This  CCO  Is  devoted  prirarlly  to  «o.  2  oil  fired  boilers.  The 
vast  majority  of  thesta  bollfs  have  boen  refilled  with  new  burner 
assemblies  within  recent  years.  Combustion  efficiency  tests  con¬ 
ducted  for  this  project  Indicate  relatively  efficient  etmbustlen. 
Other  retrofits.  Including  Initallatlon  of  ocygen  trim  controls, 


wiil  Inprov#  ptrforflartct  to  near  optimum  leaving  little 

rooCT  for  Improvement. 

SepUsIng  burners  on  the  relatively  snail  boilers  wIthl.M  the 
MILCQ^  would  be  quite  eostly.  Little  additional  fuel  savings  could 
be  expected  and  could  not  justify  the  level  of  Investment  required. 

An  additional  cunslderation  It  the  possibility  that  these 
botler!^  nay  toon  need  to  be  changed  over  to  coal  firing. 

This  ECO  has  been  ellninated  from  further  consideration  for 
these  reasons. 

ECO  he.  330;  Install  Tarbulators  in  Fire  Tube  Boilers 

According  to  conversations  with  Facilities  Engineering  person¬ 
nel  during  the  course  of  field  invastigatlons,  there  are  no  fire 
tube  boilers  In  use  at  HtLCOM  facilities.  Thus<  this  ECO  does  not 
apply. 

ECO  He.  34As  Install  Automatic  Boiler  Blow-Doten  Controls  and  ECO 
No.  343;  Rncntrer  Heat  from  Sollar  31ow»0own 

See  Section  10.3  for  description  of  a  project  that  Implements 
both  SCO's. 

ECO  Wo.  3SA;  Utilisation  of  Heat  Seclamatlon  Systems 

Host  of  the  ECO’s  listed  under  this  category  are  addressed 
under  other  ECO's.  Thertml  wheels  are  analyzed  In  ECO  No.  37  for 
laundry  dryers. 


It  1$  felt  that  thermal  rfheels  (heat  pipes  and  run-around) 
cannot  be  econcmlcally  applied  to  the  very  few  HVAC  systems  within 


.the  MILCOM. 

10.1.6  Domestic  Water  Heating  $yste*<  ECO's 

£C0  No.  36A;  Insulate  Domestic  Hot  Water  (DH’.Q  Storage  Tanks  and 
Piping 

Insulation  of  vessels  is  addressed  under  ICO  No.  21.  This  ICO 
ftuTbor  Is  used  exclusively  for  distribution  piping  Insulation  with¬ 
in  buildings. 

Iven  though  the  calculated  SIR  for  insulating  domestic  hot 
water  piping  In  Building  7005  1$  above  1.0  (SIK  •  1.07),  the  value 
will  fall  bnlow  1,0  upon  Implementation  of  ICO  No.  40A,  Timer  Con¬ 
trol  f  OH.#  Circulation  Punps.  Therefore,  this  ICO  1$  not  recom¬ 
mended  for  Implementation. 

ICO  ho.  37A;  Heat  Rec every  from  laundry  Dryers 
See  Section  11.2. 

ICO  Wo.  373;  Hot  Drain  Ixchanqnrs  for  laundries  and  Kitchens 
Sen  Section  11.2. 

£Cn  No.  37C!  Hot  Condensste  Hent  Recovery  (Flash  Steam) 

Sen  Section  U.2. 


ECO  No.  38A;  DecantraUze  3HW  $«rvUa  During  }<onhcat1nq  $g>ton 
Tho  only  contra!  heating  plant  that  yielded  an  SIR  greater 
than  1.0  for  decenf^allzation  of  DHW  service  was  Building  7667. 
S«(!  Section  11.2  for  description  of  a  project  to  Install  several 
sn.sl!  boilers  1n  SY  150  for  operation  daring  the  nonheating  season. 

ECO  ho.  3$A;  Solar  QHW  Heating  Systems 

Vhls  project  would  install  roof  collectors,  piping  and  con. 
trols  to  provide  solar  assisted  heating  for  dcmestic  hot  water  used 
in  barracks.  Existing  storage  tanks  would  be  used  and  existing 
heat  «KChangers,  heaters,  etc.,  would  be  retalneo  as  sup?'e”ien*al 
backup  systems.  Energy  is  saved  because  solar  radiation  is  used  to 
provide  DHW  heating  rather  than  a  purchased  energy  source. 

Sssed  on  a  sample  analysis  for  a  200-man  barracks,  the  project 
yields  an  Sl'l  less  then  .1.0  due  to  the  high  cost  of  Implr'entatlon. 

ECO  No.  <0A!  Curtail  Availability  of  Doimtstic  Hot  Water 
See  Section  U.2. 

10.1.7  Pov.nr  Systfrns  CCO'S 

ECO  No.  Reduce  Energy  Consumption  of  Equlptent  and  Machines 
This  ECO  cuts  across  several  categories  ind,  therefore,  is 
addressed  separately  in  tne  foll3*’1ng  ECO's; 

ECO  No.  3A:  Time  Switches  for  f-eating  Systems 

ECO  Ho.  8A:  Time  Switches  for  lighting  Systems 

ECO  Ho.  AOA;  Time  Switches  for  Oc»restic  ^iot  Uater  Systems 


fCO  No.  4SA:  Energy  Hsnitorlng  and  Control  Systars 
ECO  N  .  466:  Po^r  Line  Carrier  Control  System 


ECO  No.  4?A:  Reri:.c-?  Peak  Electrical  Loads 

T*iis  generic  ECO  Is  analyzed  under  the  following  two  specific 
projects:  :CO  No.  46A,  E^'CS  md  ECO  No.  463,  Power  Line  Carrier 
Control  System. 

ECO  No.  43A:  Utilize  Efficient  Transformers 

mis  ECO  Involves  replacing  existing  dry-type  transformers 
witn  urits  having  lower  heat-rise  ratings,  since  efficiency  in¬ 
creases  as  temperature-rise  rating  decreases. 

This  ECO  finds  little  application  at  US11C  Bamberg,  sincft  the 
base  distribution  is  380/223*/  from  utility-owned  20!(V-560/220V 
transformers. 

Svall  220V-1107,  single  ?has*»  stepdown  transformers  are  found 
throughout  the  mIlCO'1  (several  kVA  each).  Efficiency  gains  in  such 
snail  units  would  result  in  insignificant  savings. 

As  replacement  becomes  necessary,  however,  low  ter'perature- 
rise  transformers  should  be  used,  as  the  Incremental  cost  of  the 
efficient  transformer  should  be  justified  by  energy  savings. 

CCO  ho,  44A:  Replate  Ove*‘s1aed  o**  Inefficient  Motors 

No  motors  In  the  MI.CD-M  Inventory  of  heating  and  cooling 
equipment  were  icontifled  as  being  sufficiently  oversized  to  war¬ 
rant  replacerent. 


An  incrtrrtntal  inalysis  of  rtpiscing  failed  eotors  with 
energy-efficient  units  is  provided  in  Section  U.3. 

SCO  Ko.  45A;  Correct  the  Power  Factor 
See  Section  11.2. 


ECO  Na.  46A;  Install  an  Snergy  Xonltorinq  and  Control  System  •  ' 

See  Section  9.0  for  a  sucrury  of  the  feasibility  study  for  an 
£MCS  application  at  USMC  Sanberg. 

gCD  NO.  <68;  Install  a  Power  Line  Carrier  Systetn 

Consi derat  1  O',  of  a  power  line  carrier  system  for  duty  cycling 
and  denand  limiting  of  electrical  loads  resulted  in  an  uneconomic 
prcjecl. 

10. i. 8  yi seel  1  aneousEDVs 


ECO  No.  47A;  «iesr.hedole/Consolidste  'Jtillaation  of  Facilities 

There  appiar  to  be  no  applications  of  this  ECO  for  the  facil¬ 
ity.  The  HIUOM  is  presently  using  every  space  available.  Consi¬ 
derable  effort  has  been  expended  by  the  command  to  util lie  the  lln- 
(tad  available  resources  as  effectively  as  possible.  Hownyer, 
expansion  facilities  that  are  funded  tnd/or  planned  should  ease  the 
situation  In  iho  future. 


ECO  No.  4SA;  Connect  to  District  Heatinp  to  Purchase  En.jrgy 


» 

I 


District  heating  plants  for  Bamberg  are  operated  by  Zweekver- 
band  Muclluerbrenrung.  The  company's  locations  and  distribution 


systns  arc  not  located  within  ecnncTic  piping  distances  of  U.S. 

Arxy  facilities  In  3a‘tbe'’g.  Current  capacity  Is  rated  adequate 
only  for  customers'  needs  through  1995,  and  there  are  no  plans  to 
extend  service  to  locations  near  US'lC  Bamberg  facilities. 

Reference: 

Zweckverband  MueDuerbrcnnung 
Rhelnstrasse  6 
8600  Sanberc 

•  J 

Attention:  Mr.  Rel«ann 

CCO  Ko.  49A;  Instill  Family  Housing  Unit  Energy  Metr-lnq 

Although  reterlng  of  electrical  consumption  of  each  family  | 

housing  unit  will  not,  of  Itself,  reduce  energy  consumption,  metar.  ' 

Ing  data  might  be  used  by  family  housing  management  and  DCH  person*  | 

1 

ne!  to  generate  energy  reductions.  Relative  ranking  of  each  house*  j 
hold  together  with  comparative  data  fron  previous  years  could  be 
disseminated  to  motivate  furf.ier  energy  reductions. 

10.2  ICIP  AMirSlS  ASSiriPTIQf.’S 

""  I 

I 

10.2.1  Economic  Assumptions 

Economic  analyses  based  on  p'-esent  worth  techniques  were  performed 
for  all  potential  EriP  projects  and  sub*projccts  using  the  economic  ana¬ 
lysis  form  and  proce(lu»'es  outlined  In  'Energy  Conservation  Invest'rent 
Progra-  (ECIP)  Guidance"  revised  18  February  1983,  The  following  j 


I 


r 

I 

j 

sssurtptions  ind  raithods  <<ere  u&ed  to  develop  standard  ^nput  for  economic 
analyses  of  il1  projects* 

1.  Invcst'nent  costs  Include  toe  followlngj  construction  costs; 

estirtating  contingency  at  5X  of  construction  costs;  i 

I 

.  f 

supervision,  Inspection  and  overhead  (SIOH)  at,  5.5X  of  con-  | 

I 

structlon  costs;  and  design  at  6%  of  construction  costs.  To 
ca^ipiite  total  Investment,  the  sum  of  the  aix)vt  costs  was 

reduced  by  108'  to  allow  for  energy  credits, 

i 

I  2,  The  ICIP  economic  analysis  was  performed  based  on  current 

I  (second  quarter  FY33)  cost.  Construction  cost  growth  shown  on 

^  00  forms  1391  was  computed  using  a  general  Inflation  factor 

from  1  January  1963  to  1  July  1987  of  5X  per  year,  or  25.55X 

t 

[  total. 

i 

I  3,  Hld-polnt  of  construction  was  issuined  to  be  the  fourth  Qfiarter 

5  of  fY87,  or  1  July  1987. 

I 

4.  The  present  vali«  of  recurring  energy  benefits  was  obtained  oy 
using  the  U.S.  average  '’modified*  uniform  present  worth  dis¬ 
count  factors  au  ccnta1r«d  in  the  KIP  Guidance.  These  fac¬ 
tors  are  based  on  a  7X  discount  rate  and  Include  DOS  projectad 
escalation  rates  for  energy  prices  davsicped  fron  the  mid-term 
energy  forecasting  system. 

5.  The  present  value  of  recurring  non-tnergy  benefits  was  ob- 
uinc'i  assuming  a  0*  differential  Inflation  rate  and  a  78  dis¬ 
count  rate,  as  spscifisd  In  the  KIP  Suldrnce. 


\ 


I 


10.3  iNCRTiSSTS  A  m  8  EC  IP  P.^OJ-CTS 

Th«>  following  porjgraahs  descrfbe  oil  Incrtiwnt  A  wd  Incrt'tent  B 
projects  that  nxot  cCI?  criteria  is  outlined  in  the  revised  tCIP  guid¬ 
ance  dated  15  February  19o3.  Thesir  £CIP  projects  consist  of  co^bira- 
tions  of  retrofit  measures  presented  to,  ind  iccepted  by,  Ul’iC  B^nber 
DCM  pernsonnel  at  the  Phase  I!  presentation  on  18  October  1983.  BacScup 
energy  analysis  and  cost  data  for  each  project  are  included  in  Appendix  J. 


10.3.1.1  Install  and/or  Repair  Insulation  in  Heating  Plants  (ECO  Ko. 
H2iA,  8.  C) 

This  project  proposes  to  inttill  and/or  repair  insulation  within 
healing  plants  on  valves,  boilars,  vessels,  tanks  and  piping. 


1.  V«1ve  Insulation:  Insulating  valves  within  boiler  plant  boun- 
(iarles  will  reduce  heat  losses  within  the  plant,  and  thus 
Improve  the  heating  plant  thermal  efficiency.  Improved  effi¬ 
ciency  will  save  heating  energy. 

Z.  Boiler,  Vessel  and  Tant  Insulation;  Seller  insulation  Is  de¬ 
teriorated  ond  settling  In  a  number  of  older  boilers  in  the 
MILCOH.  Condensate  receivers  and  other  vessels  are,  in  sever* 
at  Instances,  not  insulated  or  are  in  need  of  repairs.  Soiler 
casirg  insulation  tind  vessels  containing  hot  water  should  be 
veil  Insulated  to  ensure  higher  heating  plant  efficiencies. 
It  is  proposed  to  repair  boiler  casing  insulation,  and  Insula¬ 
tion  on  other  vessels  In  need  of  repair.  It  Is  also  proposed 
to  install  new  insulation  on  vessels  that  do  not  hive  it  now. 

3.  Piping  Insulation:  It  ij  proposed  to  repair  and/or  to  replace 
piping  insulttion  in  heating  plants.  Present  heat  losses  from 
piping  can  be  reduced  by  providing  more  effective  Insulation. 
A  reduction  In  heat  losses  will  increase  plant  efficiency  and, 
thus,  save  heating  fuels. 

10.3.1.2  Install  loiler  Heat.  Recovery  Systems  (ECO  hos.  P32A,  M3AA, 
H348) 

This  project  addresses  one  method  of  recovering  "waste"  heat  from 
facility  heating  plant  boilers;  Installation  of  boiler  blow-down  con¬ 
trols  with  heat  recovery. 

This  project  Is  proposed  for  heating  plants  In  Buildings  70A3, 
704S,  7032  and  74‘)3.  The  existing  blow-down  procedure  in  heating  plants 
consists  of  draining  blow-down  directly  into  the  sewer  once  or  twice  a 


<lay.  It  is  recoine“de:i  that  valves  be  installed  for*  continuous  blo-v- 
liown  i(\i  that  a  heat  exchanger  be  installeii  to  reclaim  the  wasted  heat. 
The  heat  exchanger  will  be  irted  to  preheat  rsakeup  water,  thus  reducing 
the  ancunt  of  heating  ene-^gy  needed.  A  new,  adjustable,  fninually  set 
valve  will  be  installed  for  a  continuous  surface  blow«down,  A  new  blow¬ 
down  header  will  be  Installed  to  collect  blow-down  fro®  each  operating 
boiler. 

10.3.1.3  Install  Hot  Condensate  Heat  Stcovery  Cqutpnent  (ECO  h'O.  M37C) 
Condensate  returns  to  receiver  tanks  are  vented  to  the  atmosphere. 

Recovery  of  lest  stea-t  snd  its  heat  can  be  acccnplished  by  installing  a 
Sflall  concenser  on  the  vent  lire.  Makeup  water  can  be  preheated  by  this 
equipment. 

10.3.1.4  Isolate  Off-line  loilers  {ECO  So.  H5A) 

low  heating  loads  on  central  plants  that  have  several  boilers  are 
often  satisfied  by  a  single  boiler  with  several  other  boilers  idling  or 
on  standoy  to  accomimodatt?  peak  demands.  Th«^  Idling  boilers  use  energy 
to  feet  stencby  losses.  Inducoo  flow  of  air  through  these  boilers  due 
to  stack  effects  can  further  aggravate  this  prable®. 

Boilers  that  are  not  due  to  be  brought  on-line  inninently  to  meet 
scheduled  demand  Increases  can  be  secured  and  isolated  from  boilers  that 
ara  epfstlng.  Isolation  can  be  achieved  by  closing  valves  and  dampers. 
Larger  boilers  can  be  fitted  with  orifices  to  provide  the  minl'num  air 
flow  th-ough  the  boiler  reculred  to  keep  l:  warm,  avoiding  thermal 
stress  when  it  is  brough  on-lino  again.  Bypass  valves  installed  on 
boiler  returns  wiH  also  reduce  losses. 


10.3.1.5  Install  Oxygen  Trim  Boiler  Conbostion  Controls  (ECO  No.  iM333) 
This  project  will  Install  oxygen  trln  controls  on  boilers  In  the 
MILCCM.  These  controls  save  energy  by  improving  control  of  the  combus¬ 
tion  process.  Higher  combustion  efficiency  Is  achieved  by  limiting  the 
•TOunt  of  excess  air  to  optlwm  levels.  Savings  range  from  about  1.5X 
to  3.0S  of  fuel  use  depending  on  load  conditions. 

10.3.2  ECIP;  Building  Heating  Controls  Upgrade 

10.3.2.1  Install  Night/Wcekcnd  Setbacx  of  Temperature  Requirements  (ECO 
No.  H3A  and  M2SA) 

This  projact  will  Implement  night  and  weekend  setback  of 
oullding  steam  supply  or  hot  water  temperature.  Steam  capacities  will 
be  control isd  by  replacing  the  existing  control  valve  with  two  automatic 
control  valves  piped  In  parallel  end  $i7ed  tor  one»thlrd  and  two-thirds 
of  the  total  load,  with  the  smtller  valve  used  during  setback  times. 
Hot  water  temperature  setback  will  be  accomplished  by  replacing  the 
existing  control  valve  with  a  three-way  diverting  valve  to  provide  lower 
temperature  water  during  the  setback  hours. 

For  111  radiators  In  each  controlled  building  not  already  equipped, 
thermostatic  control  valves  will  be  Installed  to  ensure  proper  warm  tem¬ 
peratures. 

10.3.2.2  Install  Outside  Air  Temperature  Reset  on  Hot  'Joter  Heating 
(ECO  MO.  H26Aj 

Tnls  project  will  modify  heating  system  controls  for  buildings 
heatod  with  hot  water  (H'X).  Hew  controls  will  provide  tcmperaturn 


resets  based  on  ootsidt*  air  (OS)  tmpe-ature.  Adjust  H/l  circulation 
tetrperatures  frot,  present  Woc/eO^C  (i94OF/l40OF)  to  7OoC/40oC 
(160®F/106OF)  for  periods  when  OS  tompearturt  Is  above  dO®F. 

£ne’‘sy  Is  saved  In  KW  distribution  piping  due  to  4  lower  tempera¬ 
ture  difference  (  T)  betneen  the  air  and  the  piping,  thus  lowering  dis¬ 
tribution  losses.  Energy  savings  are  also  effected  In  heating  plant 
boilers  due  to  Increased  tti€'^oal  efficiencies  resulting  from  higher  T'$ 
between  combustion  gases  and  liquids  inside  boiler  tubing. 

For  HW  central  plans.  Install  controls  on  the  HH  supply  side  to 
adjust  su,*)ply  tesnperature  to  160®F  wh/ieve^  OS  lemperaturi  rises  above 
40OF. 

10.3.2.3  provide  Separate  Makeup  Air  for  Eahaust  Hoods  (ECO  No.  K29A) 

A  number  of  buildings  have  icltchens  with  exhaust  hoods  that  exhaust 
air  directly  from  the  kitchen.  8y  supplying  a  separate  source  of  laake* 
up  air  at  each  location,  considerable  savings  can  be  made  because  of  not 
having  to  exhaust  heated  kitcher  air. 

The  nikeup  air  will  consist  of  outside  air  passed  through  a  heating 
col)  so  as  to  avoid  fretjlng  problems.  Each  heating  coil  will  be 
supplied  with  either  ateim  or  hot  water  depending  on  what  Is  available 
In  the  building.  The  outside  air  can  be  obtained  In  one  of  two  ways. 
The  first  would  ft^ploy  a  celllng-isountfd  fin-cofl  unit,  and  the  second  a 
roof-mounted  heating  coll.  Choice  of  etthod  will  depend  on  the 
construction  of  the  building  In  thy  area  of  thr  fin-coll  Installation. 


10.3.3  £CIP;  WaathtrUt  m  riCflUles 

IO.J.3.1  U«atWstr1p  Ooors  and  windows  (SCO  No.  IfiA) 

This  project  will  redact  infiltration  of  outside  air  through  doors 
and  windows  by  providing  weatherstrfpping  and  caulking  where  necessary. 
Buildings  already  renovated  or  funded  for  renovations  hawt  been  reewved 
frcT!  this  project. 

10.3.3.2  Install  Roof  Insulation  (ECO  No.  A16A] 

This  project  will  provide  roof  or  ceiling  insulation  in  buildings 
not  already  insulated.  This  measure  vill  greatly  reduce  the  winter 
heating  loads  by  increasing  the  thermal  resistance  of  roofs. 

Two  types  of  Isulating  material  will  be  applied,  depending  on 
ouilding  construction;  (1)  polyurethane  hard>foM  for  stogie  itory 
niifltenance  buildings  with  concrete  slab  roofs,  or  (2)  foiUbacfced  nln- 
eral  fiber  for  buildings  with  attic  spices. 

10.3.3.3  Install  Dual  Slued  Windows  (ECO  No.  A15A<1 

This  project  would  Install  new  thermopine  windows  to  rtplnct 
existing  wood  frame  single  pane  windows.  The  increased  themil 
I  resistance  of  dual  giaaing  will  reduce  heat  loss  through  windo-wt.  Only 
buildings  not  already  retrofitted  with  themopine  windows  or  included  in 
a  funded  project  for  such  work  are  included  in  this  project. 

10.3.4  EClP;  Llnhtlno  System  Improvefognts 


10.3.4.1  Install  Mors  Efficient  Lighting  Fl*tur«»  (ECO  No.  E12AI 


Thfs  project  will  replace  Ineff Icle'^t  incandesceit  lighting  fix¬ 
tures  with  ror«  efficient  fluo****^*”^  fixtures. 

The  following  retrofit  actions  would  be  Insplewented  by  this 
project: 

1.  Replace  £0‘I50  watt  incandescent  fixtures  with  34  watt  energy 
saving  fluorescent  fixtures. 

10.3.4.2  Install  Time  Switch  Control  of  Lighting  Panels  (£CO  No.  £8A} 

This  project  will  install  tine  switch  control  of  lighting  panels  in 
buildings  having  a  maxicNun  two-shift  occupancy. 

Titae  switches  -vould  be  set  to  turn  off  lighting  at  end  of  occupiec 
periods  and  turn  on  lighting  prior  to  Start  of  a  Shift.  Override 
switches  will  be  provided  at  each  panel  to  be  activated  in  the  event  of 
a  le-roorary  change  in  building  usage. 


1Q.4  Increment  5  Projects 

All  conbintd  projects  having  an  investrient  cost  greater  than 
1200,000  (escalated  to  fW)  wet  £CIP  criteria.  Those  projects  (and 
project  coifbinstlons)  having  an  invest^nt  cost  less  then  1200,000  fall 
within  the  military  cc-rwunity's  funding  authority  and  maoage/«ent  control 
and  are  considered,  therefore,  under  Increinent  F.  Accordingly,  no 
Incrgtiient  5  projects  were  devclopsd. 


gCQ  No.  22A;  Repair  L«k<  and  Intulation  In  Central  Plant  Dfttri* 
butlon  Systtms 

S««  Section  11.2. 

KO  No.  23Ar  Rgpitet  Sttaia  Tfps 

Keplacemnt  of  $te«n  trips  Is  evaluated  together  with  themo- 
static  radiator  control  valve  retrofit,  ECO  No.  25A. 

ECO  No.  24A;  Convert  Heating  Systems  to  More  Efficient  Media 

To  convert  an  existing  sj^ttcfn  to  another  beat  transfer  Medium 
would  Involve  inajor  replping  In  all  cases,  along  with  replacement 
of  teninal  beating  units,  boilers,  pumps  and  controls.  Therefore, 
the  cost  of  conversion  would  far  exceed  any  savings  due  to  reduced 
punping  requirements  or  less  maintenance.  See  Appendix  H  for  a 
summary  of  the  advantages  and  disadvantages  of  each  heat  transfer 
medium. 

10.1.5  HVAC  Equioment  £C0=s 

ECO  bo.  ?i<A;  Install  ThcrTipstatle  Nadlator  Control  Ynlves 

Thermostatic  radiator  control  valves  will  be  installed  as  part 
of  a  project  to  Imple^nt  night/weekend  trrperature  setback  {ECO 
No.  hSA).  Sue  Section  10.3. 


I  I  \A  UCHtnUlT  1  imCKC^WT  I  ttW  SI*  ItSS 

astts:!  BTt'SIM'a  CS- fCfl  )  j  j  j^fpucABU  l.4W»  l.O 


TABLE  10-1 
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with  hot  wate''/cold  i«;8t«r  thern3st<stic8lly  controllsd  mixing  valves  to 
avoid  central  plant  operating  problems. 

11.2.2  Install  FI0.V  Restriction  Devices  (£C0  Ho.  Ji^Q) 

This  project  will  reduce  domestic  hot  water  consir*pt1ofi  by  reducing 
flow  rates  In  fauc<»t$  and  shower  neacs.  When  hot  water  consumption  is 
reduced,  the  ansunt  of  energy  used  to  heat  the  water  Is  reduced. 

Present  flow  rates  a’"?  3  gallors  per  ninjte  (GPfl)  for  faucets  and  S 
SPM  for  shover  h(»acs.  Hew  faucet  inserts  and  shower  heads  will  be  in¬ 
still  led  at  flow  rates  of  0.75  SPK.  for  faucets  and  3  6Pm  for  shower 
heads. 

n.2.3  Install  MO’-p  Efficient  Liohtinr  Flxtu-nt  (£C0  No.  n2A) 

This  project  will  replace  existing  incandescent ,  manual ly-r.witched 
entrance  lighting  fixtjres  v/ith  13-watt  fluorescent,  photocell -con¬ 
trolled  fixtures,  Effgy  savings  results  froi»  reduced  lighting  demand 
and  reduced  hou'^s  of  operation. 

11.2.4  Repair  teaks  end  lnsjlat<cn  in  Central  Plant  Pistrlbuti on  S$stdT 

(geo  .'{0.  M22A) 

This  project  Involves  renovating  distribution  piping  systems  from 
central  plants,  •valuation  considt-rs  replacing  insulation  as  needed 
anj  fixing  leaking  pipes.  Energy  savings  will  be  effected  by  reducing 
heat  lost  thrciugh  Insulation  in  poor  condition  and  through  leaking 
pipes.  Host  of  tiie  renovation  work  will  be  accvomplished  by  workers 
inside  the  p  pe  clur.nels.  However,  the  channels  will  be  excaviited  whtrt 


U.2.5  Provid*  Heat  Recovery  from  (.tundry  Sfytrt  (ECO  No.  M3M) 

This  project  Is  proposed  for  coffnerci&l  size  ■Coin-Op"  Isimdry  dry- 
«rs  loceted  in  the  MILCOH.  These  dryers  OAhiust  »ir  used  to  dry  the 
clothes  directly  outsidi;.  It  is  proposed  to  install  an  lir-to-air  he&t 
exchenger  between  the  hot  exhaust  air  leaving  the  dryer  and  the  cold  air 
entering  the  dryer.  This  will  preheat  the  incoming  air,  reducing  the 
ar^unt  of  heating  energy  needed. 

The  i^eat  exchanger  itself  will  be  of  the  rotary  wheel  type.  Each 
dryer  will  have  its  own  heat  exchanger  and  operate  independently  of 
ot>»ers.  Witn  individual  systetw;  maxlBun  efficiency  is  obtained. 

It  it  also  recwmended  that  a  lint  filter  be  fitted  in-lint  with 
the  exhaust  before  hot  air  is  passed  through  the  heat  exchanger.  This 
will  niniJBizfi  clogging  and  washdown  intervals. 

11.2. 6  Inst»in  Hot  0ra1i<  Exchanger  for  Laundries  and  Kitchens  (ECO  he. 
H37B) 

This  project  is  proposed  for  comercial  sized  "Coin-Op”  laundry 
washers  located  in  the  MlLC0:f.  These  washers  drain  hot  water,  used  to 
wash  clothes,  directly  into  the  sewer.  It  is  proposed  to  instiill  a  heat 
reclaeatioo  system  that  will  reclaim  the  wasted  heat  fron  ths  drain 
water.  Rijccvered  heat  will  be  used  to  preheat  cold  rater  going  into 
washers,  ^rehiiitinj  will  reduce  the  arsount  of  heating  energy  needed. 
Preheated  fresh  water  then  flows  through  another  water  heater  where  It 
is  brought  uo  to  desired  operating  teepernture  ond  discharged  to  a  stor¬ 
age  tank  for  utn  upon  demand. 


11.?. 7  Destntrillze  Hot  Water  Service  During  Ho-^hfrat^nq  Season 

(KO  NO.  ^33A) 

Th^  Cfitral  haeting  plant  located  In  Building  7667  provides  steam 
for  heating  and  domestic  hot  water  (0^W)  to  buildings  in  6Y  S85  and  6Y 
ISO.  Three  of  the  buildings  served  In  3Y  150  are  provided  with  steam 
which  Is  used  In  heat  exchangers  to  generate  DKW,  Thus,  during  the  sum¬ 
mer,  when  space  neating  is  not  required,  steam  nwst  still  be  delivered 
to  these  buildings. 

This  project  will  install  small  boilers  at  each  of  the  service 
points  dedicated  for  operation  during  the  nonheating  le.iscn.  The  new 
boilers  will  be  tied  into  existing  OHV  generating  cquipnient  in  order  to 
take  the  place  of  steam  supplied  frot'  the  central  plant. 

Energy  savings  will  oe  generated  in  two  ways.  First,  dist^i,^ution 
piping  1o!!te$  from  central  plants  will  be  eliminated  during  the  non- 
heating  seiso'..  Second,  the  the-mat  efficiencies  of  new  domestic  hot 
water  instillations  will  be  highe-  than  those  in  the  central  plant. 

U.?.a  Curtail  Availability  of  t>0"estic  Hot  Water  (ECO  No.  M«0A) 

Domestic  hot  water  is  circulated  continuously  through  piping  dis¬ 
tribution  and  return  systers  In  imny  buildings.  This  feature  provides 
hot  water  at  the  tap  without  a  long  waiting  period.  However,  when  de- 
nand  is  at  its  lowest,  continuous  circulation  allo»/s  energy  to  be  wasted 
through  therms!  losses  in  the  distribution  and  return  piping.  This  pro- 
Jact  will  <t09  clrculaaioh  when  demind  is  at  its  lowest,  and  when  in¬ 
stantaneous  hot  wstcr  is  not  needed.  Energy  savings  will  be  generated 
by  installing  a  seven-tfay  calendar  tiirt-switch  on  circulation  pump  powe*" 
suppHei.  Pu-ps  will  be  urnod  off  seven  hours  a  day. 


f 


P3M»r  Factor  Corractton  C^aacUors  {ECO  No.  MSA) 

USMC  Sfi'iberg  f*ci11ties  located  1^.  Bamberg  art  billed  nojithly  for 
kVA  demand.  8y  application  of  power  factor  correction  capacitors  at 
each  demand  metering  station.  kVAR  demand  taay  oe  reduced.  This  kVA8 
reduction  translates  Into  kVA  demand  savings  and  reduced  ihjnthly  bills. 

Out  of  eleven  (li)  transformer  stations  with  demand  metering  at 
dSHC  Bamberg,  tan  (10)  will  benefit  from  Installation  of  capacitors  on 
the  secondary  BSO-volt  bus  to  Increase  the  power  factor  to  .98. 

11.3  SlfCTATC  MQTQ^  B£PLACPfffl7 

Analysis  of  electric  motor  replacement  upon  twirnout  with  high  effi¬ 
ciency  units  was  performed,  where  energy  cost  savings  must  justify  the 
Increnental  expense  of  an  energy-saving  motor  versus  a  standard  motor. 
Group  repliconent  of  operating  motors  was  not  considered  since  the  ener¬ 
gy  savings  realistically  would  not  cover  the  total  cost  for  removing  an 
existing  unit  and  Installing  an  anergy-efflclant  motor. 

Results  of  the  analysis,  as  presantad  In  Table  11-2,  Indicate  a  one 
and  one-half  to  four-year  simple  payback  parlod  for  motors  3  H?  and 
above  (based  rn  $0.07  per  kWh  electricity  and  2,520  hours  of  operation 
per  year). 

11.4  SRO’JP  RELATIfIS  OF  tlAKTlNG  ^IXTURgS 

Corparlson  of  the  annual  cost  of  group  relamping  versus  spot 
relawping  of  standard  40-watt  fluerjscent  lamps  1i  prisentad  In  Table 
11-3.  As  shown,  group  rilanplng  results  In  approximately  n  40  percent 
reduction  In  r^slarpln^  costs.  However,  when  the  total  costs  of  eptra- 
tfon  are  conr.ldared,  the  savings  only  anount  to  5  parcent. 


A  grjph  of  the  percentage  of  fluorescent  Inps  operiting  versus 
percent  rated  average  life  and  percent  burnouts  {ihonn  in  Figure  ll-l) 
Indicates  that  group  re  lamping  should  be  perforned  between  50  and  80 
percent  of  rated  average  life.  Rated  average  life*  versus  burning  cyc^e 
(hours  per  start)  is  shown  in  Figure  11-2.  Figure  ll-3»  graph  of  total 
cost  versus  rc'.aTping  period,  Indicates  an  optimal  "elauplng  period  of 
?0  percent  of  average  life,  figure  U-4  shows  the  effect  on  light  out¬ 
put  over  time  of  var<ous  factors,  frcludlng  temperature  and  voltage, 
dirt  on  wrn  sjrfaces,  la-'f^p  lumen  depreciation,  limp  outages  not 
replaced,  and  dirt  on  I umlnalres. 
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The  following  texts  and  references  have  been  found  useful  In  energy 
conse-vetion  work  conducted  by  <el1er  4  Gannon.  This  listing  Is  net  a 
covplete  bibliography  of  references  used  in  this  effort,  hut  it  does 
lilt  those  thav  are  considered  itos*.  useful. 

•  ASiWAE  HA.NDBCCXS;  American  Sxlety  of  Heating,  Refrigeration 
and  Air  Conditloring  Engineers,  Inc.,  New  York,  mw  York: 
•Fundamentals  Volume 

•Applications  Volume 
-Systems  Volume 
-f.guipment  Volume 

•  'Architects'  and  Engineers'  Guide  to  Energy  Conservation  In 
Existing  3u11dln(js,"  U.S.  Department  of  Energy,  Federal  Energy 
Management  Progran,  1  February  2950;  0OE/CS-0132-II5025. 

•  Thi.rjnn,  Albert,  P.E.,  'Handliook  of  Energy  Audits,*  The  Fairmont 
Priiss,  Inc.,  Atlanta,  Oeoryla,  1979. 


•  Reose,  R.K'.,  P,£,,  "Hin-iboolc  of  Energy  Conservttlon  for  Mechanf- 
cal  Systrr.s  In  Buildings/  Van  flostrand  Reinhold  Co.,  1978. 

•  Hicks,  T.G.,  P.E.,  'Stindard  Handbook  of  Engineering  Calcula' 
tlons,"  Hc6raM*H111  Book  C^npany,  iS72. 

•  *31641;/!$$  Generation  and  Use/  Babcock  I  Wilcox,  Wcm  York,  New 
fork,  1979. 

Other  useful  references  Include  standard  engineering  handbooks  for 
Kcchanlcat.  civil  end  electrical  engineering  disciplines. 
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0«4r  Sir* 


» 

*  wc  would  llk«  to  pTtteat  ocr  XC:r7*F1UU<CC1l  Vdiaat  ItBtlni  Sjdtra. 

TM«  ipscte  tc  baaod  on  «  luopondad  aotol  e«llla|.  Tht  etcol  eelltag  lo  flxod  to 
«  grid  of  1/2”  fipot  vblch  oro  eooooetod  with  tho  keotSai  iFotoa.  Ihrough  tho 
dlroet  coatoet  ktcwoon  ptpo  dad  coillnf  thoro  Id  no  tSao^lof  la  tko  boat  eToatftr. 
Kadioae  hotting  it  very  prtelon  oi^  rapid  to  tontrol  vhich  raoults  in  on  dKCollent 
onergT  oeeooBy.  • 

Za  addltSoa  to  its  oesnoeletl  fdotaro  tba  2tN'7’*FKENSCk  ladiJnt  Itatiag  Syotaa 
^  pcrforaS'dt  an  aeouttie  eetlinfi  High  quality  *  an  ideal  cooiblBatlon  -  baattag 
W  and  found  a^aorptloa  •  St  aeblavod. 

Va  would  like  to  hrltf  you  ptraenally  about  tho  advantagti  'tf  our  tyatra  mad 
about  tha  varlout  pooiSblt  lattatltclena.  FItasn  lot  at  kaoii’  which  data  la  > 
coavonlaot  for  you. 
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The  oZCNT  •  rRCKSER**  Xatfitnt  CtilinQ  heitin«  tysttn  is 
nanufseturtd  by  th«  "ZCKt  >  FRtNCCR  ••  Sirahiurtgshsixung  Cisbift 
at  &  ilftO  tanabaiMf  Fadaral  Rapubiie  of  Ctrrany.  Thalr 
progtan  eontaina  also  tha  ’*2£>i7  -  LAKCLIA"  radisters  and  tha 
eoapaet  hrating  units  "ZICRAL**. 

for  note  than  2i  yaara  iha  **2£NT  •  fRCNCCR"  Radiant  Calling  * 
Hasting  Systan  is  built  as  a  eha&aia  baaring  vatar  plpaa* 
tha  ehaaaia  baing  dataehad  fraa  tha  blank  calling.  Tha  intar<* 
vait  batuaan  tha  plpaa  ara  varying.  Tha  haat  tranafar  is  dona 
by  a  natallie  eentaet  batuaan  tha  pipa  ayataa  and  tha  eaaaatta 
or  the  panal.  iha  varying  haat  danand  is  conpanaotad  by 
eonirolling  tha  vatar  taaparatura  uhieh  allows  to  attain  tha 
ro^uirad  haat  quantity*  Viaibla  or  apaca  raquiring  faoas  vill 
not  ba  found  aithln  hallo  and  roesa  built  for  parsonal 
purpoaaa. 

Thia  haating  ayataa  haa  already  prcvtn  aueeaaful  in  all  kinda 
of  hallaf  gyanaaiuaat  covarad  courta,  eovarad  avianing  pools, 
batha*  aport  inatallationa  and  halls  for  raeraatienal  purposao* 
According  to  OIN  11032  tha  eonatruction  haa  baan  taatad  by  the 
fadaral  Instituta  far  Sport  aeioneaaf  ISvanich  naar  Cologne,  * 
aa  Closing  structures  aaeura  to  thrown  bplla  rospoetivoly.  high 
aaehaniesi  otraos. 

it  ia  vary  inportant  for  tha  personal  woll'baing  and  for  tha 
datarmination  of  haat  quantity,  to  control  tha  avaraga  room 
taoparatura  and  tha  tamparstura  of  all  doting  aurfscae. 

Only  by  that  Banner  the  comfort  of  a  room  or  hall  can  ba  taken 
into  consideration,  but  in  all  previous  indoor  elinotie  taato 
thia  fact  nas  not  found  tha  interast  it  should  bo  givan  to* 

theaa  focta  and  other  rtauUa  ara,  hevavtr,  takan  fully  into 
account  for  tha  "ZC^T  -  fR£N3Cft''  Radiant  Calling  Heating, 

The  praftrrad  uniform  underfloor  heating  for  floor  axoreiata 
has  a  vary  favouraola  sopoet  in  this  concept. 


Of  grtat  advantagt  art  tha  short  haating>up  tins  and  tha 
praelaa  and  rapid  control,  lha  Radiant  Calling  Htaiing 
ahovs  ificraly  c  vary  light  air  flow.  Conparad  aith  othar 
heating  eyitama,  aspaoially  aa  ragarda  tha  filtaring  action, 
tha  '*ZInT  FRCNGCA"  Radiant  Ceiling  Hasting  has  baan 
raeognisad  to  ba  absolutely  perfect  uith  respect  to  hygiene, 
lha  tsnpcratura  diffarenea  batuean  tha  fleer  and  2  natars 
of  roon  height  is  vary  lo«  in  eontparison  with  eonvaetien 
heating  installations. 

Obvioualy  tha  "Zant  «  FR&NuCR"  Radiant  Calling  Heating  aystam 
and  ita  anergy  economy  bacone  to-day  a  very  aasantial  factor, 
aa  equal  eonditiono  prsvailing  applied  to  operating  tiaaa  and 
boiler  afficiancy  ollow  to  save  up  to  liH  of  running  oeata. 

tieraover  tha  "ZCMT  •  fRC.N'SCR"  Radiant  Ceiling  Heating  aarvea 
as  an  sound  afcoerb*ng  ceiling  (scoustiea)  of  high  quality 
so  that  an  ideal  cosoination  -  heating  and  sound  absorbing  - 
is  achieved. 

As  energy  aennony  ia'^concarnad  the  recently  publishtd 
diractior.a  are  laying  deon  to  equip  sport  halls  with  atstic 
hasting  syettme  and  that  for  aeenomy  reaaent.  After  thtae 
inttruetiona  have  been  issued  for  Ceraany  there  is  no  doubt 
that  further  directions  of  tha  sane  kind  will  certainly  follov 
for  other  groups  of  public  buildings  «~‘d  inatallstiona. 

With  regard  to  tha  architectural  daaie><  the  "2CST  -  rRChCCR" 
Radiant  Calling  Heating  aystam  fulfills  also  all  roqulressnts. 

Plate  dlnensiona  from  603  x  400  nn  up  to  >00  x  40C  am  or  panel 
eidtha  from  85  to  91  am  having  difTarent  Joint  aldtha  are 
offering  a  great  number  ePpoasibilitics  for  ceiling  design, 
this  ayatam  can  also  rtetiva  Inisgratsd  light  fixtures  and 
obviously  lanpa  apaeially  appropriated  to  covered  sport 
iootallationa .  Colour  designing  of  tha  ceiling  underaidts  uill 
not  ancountor  any  difficulties.  Ita  good  hasting  povtr  and  sound 
absorbing  efficiency  aill  also  Justify  to  use  the  "ZCkT  -  fRCN'CCR" 
ceiling  plate  for  sound  absorbing  purposes.  Taats  have  already 
bean  carried  out  on  an  official  base,  aaa  DIN  52212. 

All  sxperianca  and  raaulta  uith  the  "ZCNT  -  Radiant 

Ceiling  Hsetino  collected  by  our  technical  staff  for  more  than 
>0  ytars  and  on  an  International  lavel  ere  availsbla  for  planning 
officBi,  ecnaulting  tnganeers,  building  ovnara  and  all 
induatrieo  intarratad  in  tha  technical  progreaa. 

Please  tsk  for  "Technicil  dccuventation"! 

ZCf,?  -  ffitf.CCR 
Strshlungchelxung  CnbM 
V  P.O.Oox  18> 

tel.  (OC251)  17-1 
rS  0448;04 
dl&O  lershein  1 
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